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FOREWORD

This Indian Standard (First Revision) which is identical with IS0 10993-j : 1992 `Biological evaluation of medical devices - Part 1 : Guidance on selection of tests', issued by the International Organization for Standardization (ISO), was adopted by the Bureau of Indian Standards, on the recommendation of the Medical Instruments and Disposables Sectional Committee and approval of the Medical Equipment and Hospital Planning Division Council. This standard was first published in 1988 and was primarily based on BS 5736 : Part 1 :1979 `Evaluation of medical devices for biologial hazards: Part 1 Guide for the selection of biological methods of test', issued by the British Standards Institution, UK. Consequent upon the publication of IS0 10993-l : 1992, the Committee felt the necessity of revising this standard to align its requirements with the latest international practices. The selection and evaluation of any material or device intended for use in humans require a structured programme of assessment. In the design process, an informed decision should be made that weighs the advantages/disadvantages of various material and test procedure choices. To give assurance that the final product will perform as intended and be safe for human use, the programme should include a biological evaluation. The role of this part of standard is to serve as a framework in which to plan such a biological evaluation, which minimizes the number and exposure of animals. The biological evaluation should be planned and carried out by knowledgeable and experienced individuals capable of making informed decisions based on the advantages and disadvantages of various materials and test procedures available. The appropriate selection and interpretation of biological evaluation tests requires an understanding on the rationale behind such testing. An informative rationale forthe use of this standard (Part 1) is provided in Annex A. Annex B contains an informative bibliography. This guide is concerned with the safety-in-use of new or modified devices but many of the considerations are also applicable to the screening of devices during their development. Generally chemical and physical tests will be necessary for routine controls, but in certain cases biological testing may also become necessary. Biological hazards that can result from mechanical failure of medical devices are excluded from this standard. To assess the likelihood of this type of failure, devices should be subjected to physical testing which simulates extreme use, as far as practicable. It should be noted that changes in the physical and chemical nature of a device may result from the action of the biological tissues and fluids. Due regard should be given to those biological hazards which may result from factors such as, design and surface finish of devices. IS 12572 consists of the following parts, under the general title `Guide for evaluation of medical devices for biological hazards': Part 1 Part 2 Part 3 Part 4 Part 5 Guidance on selection of tests (first revision) Animal welfare requirements Method ot testing by tissue implantation Method of test for systemic toxicity medical devices Method of test for intracutaneous : Assessment of acute toxicity of extracts from

reactivity of extracts from medical devices (Continued on third cover)
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Indian Standard
BIOLOGICAL EVALUATION OF MEDICAL DEVICES
PART 1 GUIDANCE ON SELECTION OF TESTS

(First Revision)

1

Scope
guidance on the bio-

3

Definitions
of IS0 10993, the following defi-

This part of IS0 10993 gives a) the fundamental logical evaluation

For the purposes nitions apply.

principles of medical

governing devices;

b) the definition of categories of devices based on the nature and duration of contact with the body; c) the selection of appropriate tests.

3.1 medical device: Any instrument, apparatus, appliance, material or other article, including software, whether used alone or in combination, intended by the manufacturer to be used for human beings solely or principally for the purpose of: diagnosis, alleviation prevention, of disease, monitoring, treatment injury or handicap; or

IS0 10993 does not cover testing of materials and devices that do not come into contact with the patient's body directly or indirectly. Nor does it cover biological hazards arising from any mechanical failure. Other parts of IS0 10993 cover specific tests as indicated in the foreword. (See A.2, clause 1 Scope.)

-

investigation, replacement or modification anatomy or of a physiological process; control of conception;

of the

-

2

Normative

references

and which does not achieve its principal intended action in or on the human body by pharmacological, immunological or metabolic means, but which may be assisted in its function by such means.
NOTES 1 Devices are different from drugs and their evaluation requires a different approach. 2 Use of the term vices. "medical device" includes bialogical

The following standards contain provisions which, through reference in this text, constitute provisions of this part of IS0 10993. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this part of IS0 10993 are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below. Members of EC and IS0 maintain registers of currently valid International Standards. IS0 9001:1987, Quality systems assurance in design/development, stallation and servicing. tS0 9004:1987, Quality management tern elements - Guidelines. Model for quality production, in-

dental

de-

3.2 material: Any synthetic or natural polymer, metal, alloy, ceramic, or other nonviable substance, including tissue rendered nonviable, used as a device or any part thereof.

and quality

sys-

3.3 final product: state.

Medical

device

in its "as

used"
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4

General

principles evaluation

applying of materials

to and

biological devices

4.1 In the selection of materials to be used in device manufacture, the first consideration should be fitness for purpose having regard to the characteristics and properties of the material, which include chemical, toxicological, physical, electrical, morphological and mechanical properties.

4.5 Any in vitro or in yivo tests shall be based on end-use applications and appropriate good laboratory practice followed by evaluation by competent informed persons. Whenever possible, in vitro screening should be carried out before in vivo tests are commenced. Test data, complete to the extent that an independent analysis conclusion could be made, should be retained.

4.6

4.2

The materials or final product shall be considered (see A.2, subclause 4.6) for biological reevaluation if any of the following occurs: in the source or in the specification of the materials used in the manufacture of the product; in the formulation, packaging or sterilization in the final product processing, priof the product; during storage;

The following should be considered for their relevance to the overall biological evaluation of the device:

4 any change

a) the material(s) b) intended
residues;

of manufacture; process contaminants and

additives,

b) any change
mary

cl leachable d) degradation e-1 other
final

substances; products; and their interactions
in the

cl any change

d) any change in the intended e) any evidence
verse

use of the product; ad-

components
product; and

that the product may produce effects when used in humans.

9

the properties product.

characteristics

of

the

final

If appropriate, identification and quantification NOTE 3 of extractable chemical entities of the final product should precede biological evaluation. 4.3 Tests and their interpretation to be used in the biological evaluation should take into account the chemical composition of the materials including the conditions of exposure as well as the nature, degree, frequency and duration of the device or its constituents to the body. By following these principles devices can be categorized to facilitate the selection of appropriate tests. This guide is concerned with the tests to be carried out on materials and/or the final product. The range clude: of potential hazards is wide and may in-

The biological evaluation performed in accordance with this part of IS0 10993 should be considered in conjunction with the nature and mobility of the ingredients in the materials used to manufacture the device and other information, other nonclinical tests, clinical studies, and post-market experiences for an overall assessment (see A.2, subclause 4.7).

4.7

5

Categorization

of medical

devices

The testing of any device that does not fall into one of the following categories should follow the general principles contained in this part of IS0 10993. Certain devices may fall into more than one category, in which case testing appropriate to each category should be considered. 5.1 5.1 .I Categorization Non-contact by nature devices of contact

4 short-term

effects (e.g., acute toxicity, irritation to the skin, eye and mucosal surfaces, sensitization, haemolysis and thrombogenicity); or specific toxic effects (e.g., subchronic and chronic toxic effects, sensitization, genotoxicity, carcinogenicity (tumorigenicity) and effects on reproduction including teratogenicity).

b) long-term

These are devices that do not contact the patient's body directly or indirectly and are not included in IS0 10993. 5.1.2 Surface-contacting devices devices with the following: surfaces external

4.4 All potential biological hazards should be considered for every material and final product but this does not imply that testing for all potential hazards will be necessary or practical (see clause 7). 7

These include

in contact

a) skin: devices that contact only; examples include

intact skin electrodes,
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prostheses, fixation tapes, compression dages and monitors of various types;

ban-

5.2

Categorization duration

by duration

of contact as follows: whose single or to be up to 24 h;

Contact

may be categorized

b) mucosal

membranes: devices communicating with intact mucosal membranes; examples include contact lenses, urinary catheters, intravaginal and intraintestinal devices (stomach tubes, sigmoidoscopes, colonoscopes, gastroendotracheal tubes, bronchoscopes, scopes), dental prostheses, orthodontic devices and IUDs; surfaces: devices that contact breached or otherwise compromised body surfaces; examples include ulcer, burn, and granulation tissue dressings or healing devices and occlusive patches External communicating devices devices with the fol-

a) limited exposure (A): devices multiple use or contact is likely

b) prolonged exposure (B): devices whose single, multiple (cumulative) or long-term use or contact is likely to exceed 24 h but not 30 days; c) permanent contact multiple (cumulative) exceeds 30 days. (C): devices or long-term whose single, use or contact

cl breached or compromised

5.1.3

These include lowing:

communicating

If a material or device may be placed in more than one duration category, the more rigorous testing requirements should apply. With multiple exposures, the decision into which category a device is placed should take into account the potential cumulative effect, bearing in mind the period of time over which these exposures occur.

a) blood path, indirect:

the devices that contact blood path at one point and serve as a conduit for entry into the vascular system; examples include solution administration sets, extension sets, transfer sets and blood administration sets;

6

Testing

6.1

General

W

tissuelboneldentin communicating: devices and materials communicating with tissue, bone and pulp/dentin system; examples include laparoscopes, arthroscopes, draining systems, dental cen\ents, dental filling materials and skin staples; that contact circulating blood; examples include intravascular catheters, temporary pacemaker electrodes, oxygenators, extracorporeal oxygenator tubing and accessories, dialyzers, dialysis tubing and accessories, haemoadsorbents and immunoadsorbents. Implant devices include devices in contact with the followtng:

In addition to the general principles laid down in clause 4. the following should be applied to biological testing of medical devices. a) Testing should be performed on the final product, or representative samples from the final product or materials. b) The choice count: of test procedures shall take into ac-

cl circulating blood: devices

1) the nature,

5.1.4 These

degree, duration, frequency and conditions of exposure to or contact of humans to the device in the normal intended use; and physical nature of the final

2) the chemical
product: 3) the toxicological the formulation

a) tissue/bone:

devices principally contacting bone; examples include orthopaedic pins, plates, replacement joints, bone prostheses, cements and intraosseous devices. Devices principally contacting tissue and tissue fluid: examples include pacemakers, drug supply devices, neuromuscular sensors and stimulators, replacement tendons, breast implants, artificial larynxes, subperiosteal implants and ligation clips; principally contacting blood; examples include pacemaker electrodes, artificial arteriovenous fistulae, heart valves, vascular grafts, internal drug delivery catheters and ventricular assist devices. 3

activity of the chemicals of the final product;

in

4) that certain tests (e g., those designed to assess systemic effects) may not be applicable where the presence of leachable materials has been excluded, or where leachablesmhave a known and acceptable toxicity profile: of device 5) the relationship cipient body size; surface area to re-

W blood: devices

information based on the litera5) the existing ture, experience and non-clinical tests;
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7) the protection of humans is the primary goal of this document, a secondary goal is to ensure animal welfare and to minimize the number and exposure of animals.

tests are inappropriate (e.g , devices to the blood path). These tests may where extractables are hydrophobic. 6.2.5 Systemic toxicity (acute)

having access also be useful

c) If extracts

of the devices are prepared, the solvents and conditions of extraction used should be appropriate to the nature and use of the final product. and negative appropriate. controls should be used

d) Positive
where

These tests estimate the potential harmful effects of either single or multiple exposures, during a period of less than 24 h, to devices, materials and/or their extracts in an animal model. These tests are appropriate where contact allows potential absorption of toxic leachables and degradation products. Pyrogenicity tests are included to detect materialmediated pyrogenic reactions of extracts of devices or materials. No single test can differentiate pyrogenic reactions that are material-mediated from those due to endotoxin contamination. 6.2.6 Sub-chronic toxicity (sub-acute toxicity)

4 Test results

cannot ensure freedom from potential biological hazard, thus biological investicareful followed by gations should be observations for unexpected adverse reactions or events in humans during clinical use of the device.

Annex B provides a Bibliography of International Standards and Guidelines on biological response test methods. 6..2 Initial evaluation tests should be

The initial considered 6.2.1

biological response tests that are as given in 6.2.1 to 6.2.9.

Cytotoxicity

These tests determine the effects of either single or multiple exposures or contact to devices, materials and/or their extracts during a period of not less than 24 h to a period not greater than IO % of the total life-span of the test animal (e.g . up to 90 days in rats). These tests may be waived for materials with chronic toxicity data. The reason for waiving of the tests should be included in the final report. These tests should be appropriate for the route and duration of contact. 6.2.7 Genotoxicity

With the use of cell culture techniques, these tests determine the lysis of cells (cell death), the inhibition of cell growth, and other effects on cells caused by devices, materials and/or their extracts. 6.2.2 Sensitization

These tests estimate the potential for contact sensitization of devices, materials and/or their extracts, using an appropriate model. These tests are appropriate because exposure or contact to even minute amounts of potential leachables can result in allergic or sensitization reactions. 6.2.3 Irritation

These tests apply mammalian or non-mammalian cell culture or other techniques to determine gene mutations, changes in chromosome structure and number, and other DNA or gene toxicities caused by devices, materials and/or their extracts. 6.2.8 Implantation

These tests estimate the irritation potential of devices, materials and/or their extracts, using appropriate site or implant tissue such as skin, eye and mucous membrane in a suitable model. The test(s) performed should be appropriate for the route (skin, eye, mucosa) and duration of exposure or contact to determine irritant effects of devices, materials and potential leachables. 6.2.4 lntracutaneous reactivity

These tests assess the local pathological effects on living tissue, at both the gross level and microscopic level, of a sample of a material or final product that is surgically implanted or placed into an implant site or tissue appropriate to the intended application (e.g.. special dental usage tests have been described). These tests should be appropriate for the route and duration of contact. For a material, these tests are equivalent to sub-chronic toxicity tests if systemic effects are also investigated. 6.2.9 Haemocompatibility

These tests assess the localized reaction of tissue to device extracts. These tests are applicable where determination of irritation by dermal or mucosal 4

These tests evaluate effects on blood or blood components by blood-contacting devices, materials or using an appropriate model or system. Specific haemocompatibility tests may also be designed to simulate the geometry. contact conditions and flow dynamics of the device or material during clinical applications.
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Haemolysis tests determine the degree of red blood cell lysis and the release of haemoglobin caused by devices, materials and/or their extracts in vitro. 6.3 Supplementary evaluation tests

cesses of absorption, distribution, biotransformation, and elimination of leachables and degradatior produrts of devices, materials and/or their extracts.

7
The supplementary biological evaluation tests that should be considered are as given in 6.3.1 to 6.3 4. 6.3.1 Chronic toxicity

Guidance

on selection tests

of biological

evaluation

These tests determine the effects of either single or multiple exposures to devices, materials and/or their extracts during a period of at least 10 % of the life-span of the test animal (e.g., over 90 days in rats). These tests should be appropriate for the route and duration of exposure or contact. 6.3.2 Carcinogenicity

Table 1 identifies the initial evaluation tests that shall be considered for each device and duration category. Table 2 identifies the supplementary evaluation tests that shall be considered for each device and duration category. Due to the diversity of medical devices, it is recognized that not al1 tests identified in a category will be necessary or practical for any given device. It is indispensable for testing that each device shall be considered on its own merits: additional tests not indicated in the table may be necessary. It is strongly recommended that the rationale selection and/or waiving of tests be recorded. for

These tests determine the tumorigenic potential of rievlcns. materials and/or their extracts from either a single or mtiltiple exposures or contacts over a period of the total life-span of the test animal. These tests may be designed in order to examine both chronic toxicity and tumorigenicity in a single experimental study. Carcinogenicity tests should be conducted only if there are suggestive data from other sources. These tests should be appropriate foethe route and duration of exposure or contact. 6.3.3 Reproductive and developmental toxicity

8

Assurance

of test methods

8.1

Test

method

assurance

These tests evaluate the potential effects of devices, materials and/or their extracts on reproductive function, embryonic development (teratogenicity), and prenatal and early postnatal development. toxicity tests or Reproductive/developmental bioassays should only be conducted when the device has potential impact on the reproductive potential of the subject The application site of the device should be considered. 6.3.4 Where dation Biodegradation the potential exists, such for resorption and/or degratests may determine the pro-

The test methods used in the biological evaluation shall be sensitive, precise, and accurate. The test results should be reproducible (inter-laboratory) as well as repeatable (intralaboratory).

.

8.2

Continued

assurance

The assurance that a material is initially acceptable for its intended use in a product, and its continued acceptability in the long term, is an aspect of a quality system. (See A.2. subclause 8.2.) IS0 9001:1987, clause 4 specifies the requirements for such quality assurance systems. IS0 9004 provides more detailed guidance for designing and manufacturing products.
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Table NOTE Each device shall

1 -

Guidance for -initial evaluation on its own merits

tests

be considered

l-

Device categories

l2 8 f

Biological effect

Contact

duration

(see 5.2)

A-limited (< 24 h) Body contact (see 5.1) B-prolonged (> 24 h to 30 days) C-permanent (> 30 days)

5 t

0
b

A Skin

.z j 8
X X X X

.E 0 `g
?-

ci?
`5
`c

.s f
(3

EC
X X X X X X X

0

E

iurface

devices

Mucosal branes

mem-

X

X

Breached promised

or comsurfaces

--

X X X
X

Blood

path, indirect

X X
X

X

___
X

X

External communieating devices

Tissue/bone/dentin communicating

--

X
-X

X X

X Circulating blood X X X Tissue/bone X X Implant devices X Blood
X X

X X X X
X X

____ -X --

X X

X X

X __. X _. X

X

X

X

X
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Table NOTE Each device

2 shall

Guidance

for supplementary on its own

evaluation
merits. Biological

tests

be considered

Device categories

tests

Contact

duration

(see 5.2)

A-limited Body contact (see 5.1)

(c 24 h)

B-prolonged (b 24 h to 30 days) C-permanent (`- 30 days)

Silrface

devices

Mucosal braws

mem-

Breached promised

or cornsarfaces

Wood path. ~nri~rect

Fxtwna~ c0m,,,un,cat~ng dewres

Tlssue/bolle,de!rtin commcinicattnq

`Clrcirlaflng

blood

R C A X X

.-Blood -______.. C 0 __ -.-X -_-.-~X -
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Annex A (informative) Rationale A.1
cation warrants, experts in the product or application area involved may choose to establish specific tests and criteria specified in a productspecific vertical standard. This part of IS0 10993 is not, therefore, intended to be a set .of definitive statements to be followed by individuals not qualified by training and experience; it should be applied with interpretation and judgement by the appropriate professionals qualified by training and experience taking into consideration the factors relevant to the device/material, its intended use, and the current knowledge of the device/material provided by scientific literature and previous clinical experience.

General

This part of IS0 10993 is concerned with the safetyin-use of medical devices and materials. It is intended to assess the biological response of devices and materials as part of the overall evaluation and development of devices and materials. Like other current work on this subject, it addresses the determination of the effects of devices land materials on tissue in a general way, rather than for specific individual applications. This part of IS0 10993 thus classifies devices into broad categories-and indicates, in matrices, the biological tests that are thought to be relevant for consideration for each device category. The range of biological hazards is wide. The tissue interaction of a material cannot be considered in isolation from the overall device design. The best material with respect to tissue interaction may result in a less functional device, tissue interaction being only one characteristic of a material. Where the material is intended to interact with tissue in. order for the device to perform its function, evaluation takes on dimensions not generally addressed in standards 2nd guidelines to date. Biological reactions that are adverse for a material in one application may not be adverse for the use ~of the material in a different application. Biological testing relies upon animal models and a material cannot, therefore, be conclusively shown to have the same tissue reactions in humans. 4n addition, differences between humans suggest that some patients may have adverse reactions even to well establistted materials. Currently, biological testing relies on animal models. Hokver, as scientific knowledge advances our understanding of basic mechanisms, preference should be given to in vitro models in situations where scientific evidence yields equally relevant information. For devices and materials the application of set of test methods and pass/fail criteria might in either an unnecessary restriction, or a false of security in their use. Where a particular a rigid result sense appli-

A.2

Rationale:

specific clauses

The following are rationale for specific clauses in this part of Is0 10993, with clause numbers parallel to those in the body of the document. Clause 1 Scope It is worth acknowledging that there are other important material characteristics than biological ones that should be taken into account in the overall design of the device. Subclause 4.6 Evaluation may include both a study of relevant experience and actual testing. Such an evaluation may result in the conclusion that no testing is needed if the material has a demonstrable history of use in a specific role that is the same as that of the device under design. Evaluation should consider intended and unintended interactions between the material and tissues. Subclause 4.7 This clause is intended to avoid the need of redundant repetition of experiments when information ~about the material and/or device is available from other sources. Subclause 6.2 The selection and evaluation of materials that will come into contact with tissue requires a structured process so that the materials incorporated in the final design contribute to the overall biological evaluation assurance of the design.
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Annex B (informative) Bibliography of lnternational and national Standards and regulations
8.4
PI

NOTE 4 Titles of all standards and regulations in this ~bibliography are given in English: this should not, however, be taken to imply that the documents are necessarily available in this language.

France
AFNOR S 90-700.

Choice of biocompetibility vices.

Medico-surgical equipment tests enabling assessment of of medical materials and de-

B.l International Organization for Standardization (ISO)
Cl1 ISO/TR
9966:1989, Implants for surgery Biocompatibility - Selection of biological test methods for materials and devices. ISO/TR 7405:1984,

Cl01 AFNOR

NF

S 90-701,

ment - Biocompatibility and devices; Extraction

Medico-surgical equipof medical materials methods.

Cl11 AFNOR

NF S 90-702, Medico-surgical equipment - Evaluation in vitro of cytotoxicity of medical materials and devices.

PI

Biological

evaluation

of

dental

materials. management and quality - Guidelines for selection

B.6

Germany
V 13 930-09 90, Dentistry; of dental materials.

c31 IS0 9000:+987, Quality
assurance and use. standards

Cl21 DIN
B.6

Biological

testing

Italy
Biocompafibility of medical materials and devices - Part 1: Terminology, samples preparation and test choice. 9582-2, Biocompatiblity of medical and devices - Part 2: Cytotoxicity. Biocompatibility devices - Part ma-

c41 IS0 9001:1987, Quality systems - Model for quality assurance in design/development, production, installation and servicing. c51 IS0 9004:1987,
system elements Qua/ity management - Guidelines. and quality

Cl31 UNI 9582-1.

Cl41 UNI
ferials

Cl51 UNI 9582-3,

B.2 The Joint European Standards lnstltution (CENKENELEC)

terials test.

and

of medical ma3: Bone imp/ant

Cl'31UNI 9582-4,
terials

PI

EN 29 001:1989, Qua/ity systems - Mode/ for quality assurance in design, development, production, installation, and servicing.

Biocompatibility of medical maand devices - Part 4: Pyrogen test. of medical ma5: Oral mucoses

Cl71 UNI 9582-5,

c71 EN 46 Do1:1990,
epplication

Specific requirements for the of EN 29 001 for medical devices.

Biocompatibility terials and devices - Part membrane irritation. Biocompatibility and devices - Part Assay).

Cl81 UNI 9582-6.
terials (Ames'

of medical ma6: Mutagenicity

8.3 PI

Canada
CAN 3 Z 310.6M
84, Biocompatibility

Cl93 UNI 9582-7,
terials testing.

Biocompatibility of medical maand devices - Part 7: Systemic toxiuty.
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8.7

Switzerland
Biological evaluation of dental materials.

for toxicity to cells medical devices.

in culture

of extracts

from

[20] SN 119809-1990,

c321 BS 5736-11:1990,

Evaluation of medical devices for biological hazards - Part 11: Method bf tesf for haemolysis. Methods materials. of biological assess-

8.8 Tripartite Agreement (United Kingdom, Canada, United States)
[21] Biocompatibility guidance for medical devices,

c331 BS 5828:1989,
ment of dental

c341 BS

7254-4: 1990, Orthopaedic implants Part 4: Recommendations for retrieval and of imp/an& and associated examination tissues.

B.9
[22]

hited

Kingdom B.10 United States
Biological evaluation of

BS 5736-1:1989, Evaluation of medical devices for biological hazards - Part 1: Guide for the selection of biological methods of test. BS 5736-2:1990, Evaluation of medical devices for biological hazards - Part 2: Method of testing by tissue implantation. BS 5736-3:1981, Evaluation of medical devices for biological hazards - Part 3: Method of test for systemic toxicity; assessment of acute toxicity of extracts from medical devices. BS 5736-4:1981, Evaluation of medical devices for biological hazards - Part 4: Method of test for intracutaneous reactivity of extracts from medical devices. BS 5736-5:1982, Evaluation of medical devices for biological hazards - Part 5: Method of test assessment of systemic toxicity; for pyrogenicity in rabbits of extracts from medical devices. BS 5736-6:1983, Evaluation of medical devices for biological hazards - Part 6: Methods of test for sensitization; assessment of the potential of medical devices to produce delayed contact dermatitis. BS 5736-7:1983, Evaluation of medical devices for biological hazards - Part 7: Method of test for skin irritation of extracts from medical devices. BS 5736-8:1984, Evaluation of medical devices for biological hazards - Part 8: Method of test for skin irritation of solid medical devices. BS 5736-9:1986, Evaluation of medical devices for biological hazards - Part 9: Method of test for eye irritation. BS 5736-10:1988, Evaluation of medical devices for biological hazards - Part 10: Method of test 10

41-1979, c351 ANSI/ADA dental materials.

[23]

C361ASTM F-748-87, Practice
biological vices. test methods

for selecting for materials

generic and de-

[24]

[371 ASTM

F-981-87, Practice for assessment of compatibility of biomaterials (nonporous) for surgical imp/ants with respect to effect of materials on muscle and bone. F-720-81 (1986), guinea pigs for contact maximization test. Practice allergens: for testing Guinea pig

[25]

II381ASTM

[26]

c391 ASTM F-750-87. Practice
extracts by systemic

for evaluating material injection in the mouse.

c401 ASTM

F-813-83(1988), Practice for direct confact cell culture evaluation of materials for medical devices. for agar diffusion for cytotoxicify

[27]

c411 ASTM F-895-84, Tesf method
cell culture screening

c421 ASTM F-763-87, Practice

[28]

for short-term screening of implant materials ASTM E-1262: Standard Guide for Performance of the Chinese Hamster Ovary CelllHypoxanthine Guanine Phosphoribosyl Transferase Gene Mutation Assay. E-1280. Standard the Mouse Lymphoma Cell Mutagenicity. F-619. Standard of Medical Plastics Guide for Performing Assay for Mammalian

[29]

c431 ASTM

[30]

c441 ASTM

Pracfice

for Extraction

[31]

[451 ASTM

F-719, Standard Biomaterials in Rabbits tation.

Practice for Testing for Primary Skin Irri-

IS 12572 (Part 1) : 1994, IS0 10993-l : 1992

[46]

ASTM F-749, Standard Phactice for Evahafing Material Extracts by intfacutaneous Injection in the Rabbit. ASTM F-756, Standard Practice for Assessment of the Hemolytic Properties of Materials. ASTM F-1027, Standard Practice for Assessment of Tissue and Cell Compatibility of Orofacial Prosthetic Materials and Devices. Reactivity Tests, In-Vitro.

[50] [51]

USP 1988. Biological USP, XXII, Formulary.

Reactivity

Tests, In-Vivo. National

1990, U.S. Pharmacopeia

[47]

[48]

6.11 Organization for Economic Co-operation and Development (OECD)
[52] Guidelines for Section 4: Health testing effects. of chemicals -

149) USP 1987, Biological

11
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TECHNICAL

CORRIGENDUM

1

peSe 3 Subclause 5.2

In indents b) and c), delete the word "(cumulative)"
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(Continued from second cover) Part 6 Part 7 Part8 Part 9 Part 10 Part 11 Part 12 Part 13 Part 14 Method of test for systemic toxicity : Assessment of pyrogenicity from medical devices Methods of test for sensitization delayed contact dermatitis in rabbits of extracts

: Assessment of potential of medical devices to produce

Methods of test for skin irritation of extracts from medical devices Method of test for skin irritation by~solid medical devices Methods of tests for dental materials Methods of tests for eye irritation Tests for cytotoxicity: Tests for geno-toxicity, invifro methods carcinogenecity (underpreparation) and reproductive toxicity

Selection of tests for interaction with blood

Future parts will deal with other relevant aspects of biological testing. The text of the above mentioned IS0 standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian .L Standards. Attention is particularly drawn to the following: Wherever the words `International `Indian Standard'. Standard' appear referring to this standard, they should be read as Standards are referred to. Read in their respective place the Indian Standard IS 14001 : 1988 Quality systems -Model for quality assurance in design/development, production, installation and servicing IS 14004 : 1991 Quality management and quality system elements - Guidelines (third revision) Degree of Correspondence Identical

In this standard the following International following: International Standard IS0 9001 : 1987 Quality system - Model for quality assurance in design/development, production, installation and servicing IS0 9004 : 1987 Quality management and quality system elements - Guidelines

Identical

A technical corrigendum 1 to IS0 10993-l : 1992 has also been issued, which is reproduced at the end of the text of this standard.
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